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Abstract of JP20041 34395 
PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence element with a large emitted 
light quantity, an exposure device using the same, 
and an image forming apparatus. 
SOLUTION: This organic electroluminescence 
element has an anode which is an electrode to 
inject holes, a cathode which is an electrode to 
inject electrons, light emitting layers which are 
formed between the anode and the cathode 
respectively and include two or more light emission 
regions, and a charge generating layer which injects 
electrons into the light emitting layer on a side close 
to the anode and injects holes into the light emitting 
layer on a side close to the cathode, on a substrate. 
A work function of the charge generating layer is set 
to be higher than an ionizing potential of the light 
emitting layer on the side close to the anode. 
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* ?§ B£ © f ! S « 2 0 fc IB tt 0 58-9! fcl^ If *3tfB 1 4-1 9 ©^n*^-afcfB«©SS^ K 
[ 0 0 4 4 ] 

* ft m © it * m 2 1 k fa ft © a m a , m * « 1 4 ~ 2 0 © m n ^ - is tc ib « © s ^ k & 

K<tD, §£g**S!{fct § C £ ft < ftft(CftSttftft«ft« c i: tfnlflgKifc 5 4: v> 5 ftffl 40 
[ 0 0 4 5 ] 

*%Bj|©I|5Rj|i2 2fc|BiKiDf8Wtt, 1 4-2 l©ranfr-«K:ia«©BttS1I 

»7tsfi(c j: o ns^Tt* a ^mmm^mmrh $ , «a© 

[ 0 0 4 6 ] 

0Mtfe^T^-©§P«EaiH)-©^^^# LT33 % Sfc^ M*UfcifSWfi*IIS«nT 50 
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[ 0 0 4 7 ] 

( m m <d & m 1 ) 

H 1 tt O IIMI O » Ml 1 K * tt * * 5 - B «® J*» ■ O *fi8 * w "T « BS H , 0 2 S 

»JSSBEfctfS^}£a$£I¥L<^TIftBJ!IIU S4BI1 © * 5 - M S ■ fc S 

mmm * w l < mm'm , h 5 «h 2 ©*«»^jt» * ltjb & nfc*r«x ha 

/I/ 5 * y * > X JR ? © g $ £ * "T W iB Bk 06«H2©lfftg|5©7 1 fi«tLTffl^?>txfta 
[ 0 0 4 8 ] 

Bllc*v>T, *7-B«»ja»mic(4, -f x a - ( Y ) . v -tr y » ( M ) , ->7> 

(O , y^v*? (k) o§so> ^--{t^^n^nmfigT s ft tb<om» sp 2 , 3, 4, 

5 tfiRfcRHs n, c ne.©3i«35 2 ~ 5 oftifntstSLTi^gf (i«8i) 6, 

7, 8, 9, fe<fctf^^g|51 0. 11, 12, 1 3^(lxt^5o 
[ 0 0 4 9 ] 

B2KStJ:5lc, i3l6»B~9l4, ^yKJ#*»6a, 7a, 8a, 9 a % S *f 
6b, 7b, 8b, 9bK*«*ttT'\-yK5#6P#6a~9a±tcRfr&'ft;fci*ih#6 
c, 7c, 8c, 9 cflgitiSnfc^ItlTcDWIxi/^ hn;K^ybyxif 

6 d , 7 d , 8 d , 9 d t , Itf6b, 7b, 8b, 9 b ilC^lt 5 ntlif - ? 
fSLfctE^tixU^ Fa/^?^>X|?6 d - 9 dJC*&*LTiin*%)t*-&S 
H5-f/<6 6, 7 e , 8 e , 9ett|jlT^8. l«6b, 7b, 8b, 9b 

_h . -^m^u^ i-nji/u^^yxife d - 9 d ^ & © p,s ft % m iff * •£ S 7° U X 

is, 6 f , 7 f , 8 f , 9 f , ^'JXA6 f ~9 f *6©)ie*lJ&57 7'fA7U'f 6 g, 
7g, 8g, 9 g , 77^^7W6g~9gfr? J ©ft£iy^2;£ftK:SD&t?i/ , ;yF 
'JA;H/yX6h, 7 h , 8 h , 9htf»ISftT^5. 
[ 0 0 5 0 ] 

m 3 k p t < * t «fc $ -c , js 3t as i o~i 3 a: s in $e tg ia w- p, n ft m m & # 1 1 r 

©JRttK^&CJfittft) 10a, 11a, 12a, 13ak, F5 A 1 0 a ~ 1 

3 alCfflSfttlSFHl 0 a - 1 3 aOSSffifc-fli&mffifcftfc-rS^M 
fS) 10b, lib, 12b, 13b!:, BftE^HOJS^ F5A10a~l 3atg 
f LTV>« ht-ftRSfS^y-t 1 0 c, 11c, 12c, 1 3ctSiiT^5. 
[ 0 0 5 1 ] 

ffl 75" IfO 0 f e "f 5 !3s 7*6 F ^ 1 0 a ~ 1 3ali, ^ © 0 $e ^ flWI S E ¥ ft & 5 J; 
5K-?jeEBStlT^5. S ft , * Jt H 5 Zk 1 0 a - 1 3 aCff»ShftfflBl Ob 
~ 1 3 b <$ , *ft ft K 9 A 1 0 a ~ 1 3 a©HI(EK:#t>T*ftllHET*o 
[ 0 0 5 2 ] 

* ft , l4CHb<StJ;?lC, §1 ft 2 - 5 « , M ft SIS 6 - 9 & © E<a ftt ft K: £ ^ T 

mmK»nmm(Dmi&-z ntcmft v ? l i o a - 1 3 a(cht-^ft*^^T**)t«^ 

h1--mt LXmmittZmmu-? (IllfS) 2a, 3a, 4a, 5aL 
Obt-H^ltft5lffgP#2b, 3b, 4b, 5 b t, h i-~ l 4 litfLOO C 
2 a-5 aAi^tl,^y7'fn-72 c, 3c, 4c, 5cfc, ISO 
-52 a - 5 a'xffiifSSftfth^-l 4 ^FTr^Oi&ti^ 5 t t tCflC J: D 31 f 
t-HSffStSK*i'-7l/-F2d, 3d, 4d, 5dfc*i*T^5. 
[ 0 0 5 3 ] 

H 1 Cas-r«t a E, E n & « 3*6 BP 6 - 9 , «8ftg|5 10-13 & £tf9t*ffi 2-5 CWlft 
!gft F 7 A 1 0 a ~ 1 3 a ± Sc g ft it £ ft ft =& h ^ - ft £ E » (IBS SB 

[ 0 0 5 4 ] 

IE ¥ BP 1 5Ktt, # IS ft F V A 1 0a~l 3 a tjitfSLTEf Stlfcls?P-7 1 6, 
17, 18, 1 9fc, #(E?a-5l 6~1 9*«)tK5Al 0 a~ 1 3 a Ktnfnff 
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Wit % X7° V y V 2 0 , 2 1, 2 2, 2 3 i*iU^?, 
[ 0 0 5 5 ] 

Is ¥ ffi 1 5 © & » WJ K. {$ , ffl«P*'lRl|fi*nfcl&»W2 4«<K*t6 i tlTV'«*o * L T » 
ffl ffi P « , l&« p - 5 2 5 K: J: t)'*&tt W 2 4 ^ 6 l ft f r3* *) W « ti * o 

[ 0 0 5 6 ] 

ttttflS2 4fr5K9ffil 5KMSfflffil8aiBS±Kfis P/r £ © £ ^ 5 > 7* t?~ ffl « P * fs ¥ 
g|3 1 5tl?.l/yxfn- 7 2 6 ^1tt5tlt^5 0 S ft , $5 ¥ SM 5T?A5-ht-« 

7 fin M P - 9 2 7 a *5 £ il © jjO P - ^ 2 7 a £E$L/cffj±P-^2 7 b » if 

£ ft, fflftp±'Egf snft*7-i«ttch5©o-7Z 7 a, 2 7 boiiaeicff 

[ 0 0 5 7 ] 

C © J; ^ &«fi5c©Hftffi?J&SBt;: fe^T, 5ff F 7 A 1 0 a ± E IS ft tit ffi © -f x n 
-JSdftOilffiSfltShi. C O ?S « « x p - h - * M f 5 Si ft P - 7 2 atiD 
-YXP- h fc LTI^ F7 A 1 0 a ±KRfll«{t2n5„ 

Ci t>ttttffi 2 4frSKt> tti^ftfcfflffiP (4, FD-526tJ;DMS y ? W £. 

e n r e ¥ as 1 5fcS5asn«. * ft k 5 & i oatMP-vi 6 i: t* » j$ 

« 3M £ ft , COtSKiaLft-fin-bt-ItflDtK^il 0a*6(S?StiJ. 
[ 0 0 5 8 ] 

'f id — ht-ttffflftPKlEf StiT^SH-K. M ^ T v -if y £ fig » ft © g ft $ J3t 
£ ft , a*o-5 3 aT7«>i(H-lCJ:57tiy*ht-«tfl«ftSns. ^it 
, ^iB-bt-»i!|i|E5ShftfflliPeWl/T, 7t*y?ht-iiWin-ht-f 

[ 0 0 5 9 ] 

«T, ~> 7 > h t - ft , 7 5 «y * h t - ft K o V» T fe 1*0 ft L T ■ ft $ *J £ £ W- 
ff b ft , ffllPii:4feOft-t<Dife^^ttf»7t«o 

[ 0 0 6 0 ] 

* © ft > *7-H«©^$*nfcffl«Ptt£»»2 7^fci»5M£ft5,> £ » SB 2 7 "C « 
, K ¥ « ft ft F * - ft ffl « P K tu m S # * ft T , flj ft P ± (c 7 /l> ii =7 - H ft 1f % ft * ft 

[ 0 0 6 1 ] 

coiSKLT-moa^-Mj&jatffcTufcfflttPtt, * © & , sf » h ^ -f 2 8 ± 

[C ^ a $ ft 5 „ 

[ 0 0 6 2 ] 

, 7 d , 8 d , 9dtt, 05i:^f J;5t, 113 lilc, ^ 'J y^ffi^IMtai 

f/t, PIS 3 2 £ PSS 3 3 t ©F^cH;, %ftf?}i£#LTPI«3 2tHcfiiB^3ll 
1 © fg % m 3 4 & £ If ^ ft fl « £ If L T PS « 3 3 flOc ft H I" § m 2 © % ft II 3 5 * ft ^ 

n^s^ntfeD, ns3 2tmi©fi) i fi)i3 4t©p^tc«^i©j£?Lit5Ma3 6^, s 

ffi 8 £ J» 3 8 £fg2©fift/l3 5 fc©Mk:H:!B20iE?L*fcaiH3 7tfJ&j£SftTV>5. 2 
£ fc , |gl©fiftjf3 4i:gl2©§iftJf3 5i:©P [ iicS;£.. S 1 0?I)EI3 4 (Ct??:ftA 
U SI 2 O^T'fi/H 3 5fcHE7Lfca=AfS«fS3£*3 BtfElSSnT^S. 
[ 0 0 6 3 ] 

±fE*j££^T§t$ix^Fp;b5*>y-tryXiS?©P183 2^7^7X|HT, £ 

a , Pi S3 2*^f 10iE?LlSi3 6*ftLTIEft#a:ASft5i:i:fcfc:li*E!r§££J13 
8fre>»?#aAS*U SS2©£«Ji35fcfcJ:, iffi3 3A^t^tfaA?n5ttt(C 
tS?lt'l3 8 ?>g5 2 ©JJE ?LflSS 3 7*ftb"riE?LtfaA*n*« St 1 ©5£ftJl 3 4 
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38 £ XS% 2 <D^,%m 3 5 T? tt , C © <fc 5 £ U T a A $ ft ft IE ?L fc * ? £ ^ S IS £ t > C ft 
Ktf^T4«*n5BliiB?^BSiB«jlB^6»K««'\»ff-r*l»h:»3ttS*^iBii*. 

[ 0 0 6 4 ] 

fit - m 1 0»3tM"3 4SJ:tf8ZO»*l3 5fc^5**<0^)tS-PS6)t^fTt.ft 
§Ctfr^ H « x U ^ Fn;l/5*'y^>X*?£D?^)tM£*^<^i>£^T!?5o 
[ 0 0 6 5 ] 

C£Dj;d^tlixlx^ H3;l/3*yfey^*?JC*V»T, W, 1 *5<fcXf|g2£)?§7'fiJl3 4 

, 3 5 * © ?g ft m « t* s § ® ft f* & m m * ft s ft a , s^ft^t^tbft^stcfflit 

* ft > *«3 i^giibTS^#t?ft§o § ^ » , - a , ft & d m t # ^ ( s « 3 1 # ft 

) £J£$73fa^froT[S«3 3 7?K*f£ft, »«3 l*gilTMSnS. 10 
[ 0 0 6 6 ] 

[ 0 0 6 7 ] 

*hn/I/5*?ty^«f*Sjf?t58(SiJ5htf±V\ ft , * 58 HB K ft v> T , mm 

&tz&*mm%zmm&, «iw hn/i^*y *>xm^ic mm*® if & 

[ 0 0 6 8 ] 

«ffi3 1 ti, aW^fett^jarooV-^SK^^X. ^'JH'XfD 20 

A^|f7X, 7;b = 7 V *7^l'»#5X, U * A * 7 >r 4 

E^7?7X, BSA^XIO, iiiftft^7X, «7 jfcfttf^X, IOlli)7X, 

# y x - r ;!/ X ;l/ 7 * > , * V 7 y ft £ =■ > ^'J^ntl/y, # y 

£ , # V> « , H99SftH¥SnOAs,S, t A s 4 „ S , 0 , S„G e„*OA^3y;-f F 
3? 5 X , ZnO, Nb 2 0, T a 2 0 5 , S i 0 , S i 3 N ( , Hf 0 2 , T i 0 Z |O^S1 

# <j 7 a at us * iftfuf if ^vMi, s^^jfe^Ax^tttiBoawaffit* 

[ 0 0 6 9 ] 

$ ft , c © * « s? ffl , s v » , a « gp tc « , f«ii/no;i/5*.7tyx*^4 

IE » f S ft ft O ® Fl • 3 > r > -9" • -f > 2* * # • 9 4*- F • h5>5>X**fr&fc50 
* B fig L T V> T t o 
[ 0 0 7 0 ] 

S^t, fflJitC £ ^ TttltgilSSOftSiiatStt^s ft-ftM$itl£ fc -3 ft# ScD 

^ , 1fJc|®S?ft5fe©Tttft<, flxp? ha;V3*'ytyxg^i?©Ii*^(f 
ftV^USH, SlMiBilc^T, llttttlT^Ttil 1 . 40 
[ 0 0 7 1 ] 

WSjxu^ha/l/^^yb^xstS^oiefliszfcUTti, ITO y-y>) AXX'lft 
% ) , A T O (SbSK-^LftSnOj) , A Z O ( A 1 * F - 7° L ft Z n 0 ) m & if 
1^5. ft So 
[ 0 0 7 2 ] 

ClT\ *Hfifi©^IB?tt, iE?L*l)ai» 3 6 (3 7) i:^7 l eil3 4 (3 5) ^©2flff 

5fiT'*ssf itfl^ft^ftsj^ nx^s* 1 . LCiasiscit, ^^aco^©** 

3S» 3 6, 3 7 *»ttf «f»tl3 8*^LT»J6i 3 4, 3 5 *^1)211*, 50 
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H 5 E 3 IE 7L ft 5i * 3 6 , 3 7 ©^f nfr-SO**S^5i)ST?t.-i;v\ EE, H 
5C*V^T, »2©iE?LIISS»37*KW-f , K, tOl 2 OEJLdSi 3 7 OffilE^ 2 

* * S fc, H 5 E *5 V^T, fR 2 <D%KM 3 5 fc US 3 3 t <D ffliCM^toxkm * l&tt T 
fci^L, IK, Si Of )fel3 4 ttif^tf 3 8 tOPIttfill^lStnfcJ;^ 
o C <D * 5 K , ii32 ti!3 3©r o'o « « Iffl K 43 V T , '> ft < £ fc '1 # % 4 A 3 8 
%ftLXm 1 © IS ft « 3 4 R tf H 2 O « « 3 5#»j££tlTV>fttf*<* £ Olftlt 
»U S*1 3 4, 3 5 CD H ff 3 2 fj E J£ 7L II M M 3 6 , 3 7 C*4< tt-Jt, 38 ft 
S 3 4 , 3 5 3 3 iJ E fif ttSlOS: < t 6-S**8El5CTlHti C k T? 

t So 

[ 0 0 7 3 ] 

SIXU^hP/bU7^yXlfOS)ti 3 4, 3 5 k LT«, ^ }I M $ IS ft £ 7c 

(B e B q z ) 2, 5 - tf X ( 5 , 7 t 2 '/t* 

f V'J/V) - 1 , 3 , 4 - f- 7 *J 7 V - 71/ s 4 , '4 ' - e X ( 5 , 7-^Vf;l/-2-^ 

y V * * "9- V 'J ;l/ ) X ^ ;l/ y , 4, 4 ' - If X [5, 7 - s> - (2-^f^-2-7f 

;l/ ) - 2 - y 7* * * y y y ;i/ ] x ^ ;i/ ^ y , 2 , 5 - if x ( 5 , 7 - & - t - ^ y <f- 71/ 

- 2 fr) f^7^, 2 , 5 - e X ( [ 5 - a , s-'^f/H^; 
71/ ] -2-'^ , ;t^!/ 1 ^) f- * 7 x > , 2 , 5 - If X [ 5 , 7 - 5> - ( 2 - * f - 71/ 

- 2 - 7" 71/ ) - 2 - ^>V**WV )l) - 3 , 4-i?7i-;^*7i^ 2 , 5 - 

ex ( s - - z - v fr) f- * y i y s 4, 4 ' - e x 

♦ t^^VJ^) e 7 x - 7)/ , 5-^^/1/ - 2- [2 - [4 - (5-^;V-2-^yy 

7 x )' tf-;n ^ y v * * u- v" y ;i/ , 2 - [2 - ( 4 - 7 a p 7 

xx;i/) ex/V] t7h [1, 2-d] ***!/-^«0'0 , ;ij-**7-;l'Jfi 1 2, 2 
' - (p-7i-l/y*;i:=l/» - e X ^ y 7 ^ 7 7" - ;V «9 <V ^ y V 7 y - ;1/ & , 2 

- [ 2 - [ 4 - ( 2 - ^ > W 5 ^ 7 U 71/ ) 7 x x ;V ] If - ;l/ ] ^ y TV 5 7' - 71/ , 2 

- [2- (4-*)H*->7i = /n ^yy^s^y-zn©^^;^;^ 1 /- 
;i/ 3^ to ft tl S giJ ^, hux (8-*yy/-*) 7;K-H, fx c 8 - * 7 y 7 

- ;l/ ) v y * y 7 A , e x ( ^ y y C f ] -8-*/y/-7l/) 9 ft , e X ( 2 - ^ ^ ;!/ 
-8- + /IJ/7-F) 7;l/3-*i**f K, hUX C 8 - * 7 U 7 - ;l/ ) 4 V *J 7 A 

, h y x (5-^f-;u-8-^/yy-;i/) 7 71/ 5 - 7 a , 8-^/y/-/pj? ^a, 

h U X (5-?on-8-*/"J / -/I/) fx (5-70D-8-^/iJ/- 

71/ ) A/V^7A, # 'J C 9 §0 - if X ( 8 - t F n * ^ - 5 - * 7 y / - ;P ) * > ) 9 © 

8 - 1 fd + ->^ / y vs^iii**^ y ^7 ax e > f y s^* ym<D&m* u~ hit* 
J ->i Fftnfti^, i, 4 - ex ( 2 - f - ;b x f- y 71/ ) ^ y € y , l , 4 - ( 3 - * 
7 1 IV x f- y 71/ ) "< y ■» > , 1 , 4 - tr x (4-^f;P7f'J;l/) ^ y -tf > , fXf 'JA"< 
y € y , l, 4-tfx 'J*) ^ y -tf y , l, 4 - ex (3-if*xf 

y ;l/ ) ^ y -ff > , l , 4 - tr x ( 2 - * * rt/ x ^ y ;!/ ) 2 - * * ;V t y ■& y m <d x 7 1 u ;!/ 
^y-tfy&fb^w-^ 2, 5 - ex ( 4 - >< g 1 7i/ x y ;i/ ) e^^>, 2, 5 - ex (4 

- x f- )]/ x y /i/ ) if7^, 2 , 5 - e x (2 - (1 - t7f*) e - ;i/ ) e 5 v y , 
2, 5 - ex ( 4 - ^ h + j/ x y 7i/ ) e^i/'y s 2, 5 - ex [2 - c 4 - e 7 x - 71/ 
) e n 7i/ ] e 5 5? y , 2 , 5 - e x [ 2 - c 1 - e u - ;v ) e ~ ;i/ ] e 5 s> > » © ~7 x f- 
/R^^yiift^, ^- 7 * 7W 5 fs <v uymmfo^, t^WTV-frm 
mwps 7 ivzi/ymm'fo*. y z u^y zyx-ymmw*. t,^v jvt ^.ymmw^, 

t v y y 3S ii » f* ^ , Tlfl^^f 'JfVyliftf tfffl^5ti5o 7>h^-fe 
y, ^ y f- 7i/ » «a , euy, ao^yitit^fts, fcsi^a, 777-1- yx c 2 - 
7xx;vey^y) 4 y 3; 7 A^o«^|g«tt»^, »«^b, ppv CjRu^97x- 

bye^L/y) , *U 7/V*U>«SOJl?'J V-a3t«ft«*fflV»Tt. ±Vo ft*, 3110 
%«13 4^3<};tfl2 0li^iaSIKi-©gf»T'i)«Snt^Tt Sft§g|5« 
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[ 0 0 7 4 ] 

* ft> t|xP^fD*$^7tyXi?OiEEiSI 3 6, 3 7 £ LT«, E?L^» 
g K < , Slt*MttoS^totf*f^L< TPDOIIC, tWV7^ f h77i; 
;l/ # ;I/ 7 y , 7 £ P i> 7 - y , ai7#P^7~y, f ^^?i7^ D->7->*^f 

k ^ © * u 7 -1- u y it & m > i , 1 - e x { 4 - (^-p-h'j^r;/) 7 x - ;v 

} 5/ ^ P "\ * -9" y , 4, 4', 4 " - h U P< f - /I/ h U 7 x - )l J % y , N , N, N ' , N ' 
-f f7tX (P-b'JA) - P- 7x-l/>'^7;y, 1- (N, N-^-P-h'J;V 
7 5/) ^ 7 £ l- > , 4, 4 ' - £ X ( 5? * ^ ;]/ 7 5 / ) - 2 - 2 ' - ^ / f- ;P K V 7 x - 
/V^ N, N, N ' , N'-rh^7xn;l/-4 > 4'-J>73 / N , N ' 

-S?7x-;l/-N, N ' - ■>* - m - MJ /V - 4 > 4'-v i 75/^7i-/K N - 7 x - ;l/ 10 

^/w^z-zmc^tigHiz^y^, 4-^-p-h'j^7;/xfjKy, 4 - ( 

V - P - b V )\> 7 5 / ) - 4 ' - [ 4 - ( i> - P - h U J\> 7 5 / ) Xf Xf;K^ 
^©x^/t^ y fb^ft^, h'J7!/-;Hfft J ^ * * +J- s>lf V- /Hi , s^ 1 / 
- ;U K J» fle * , #iJ7'J-*7**y|l#*, e^V'JVlift^, 

■f>, yi^i/^^r^yllfr^, 7^- ;b75>B§w 72/HSi*>i'3>'S3§tis 
^ , t^-^^-jvmMW^, xf-u;i/7>b-5-tr>S§##^, 7/Hi//yii* J f», t 

d7-^>, X U ;l/ 7 5 > fb ft ^ , ^ § y / ^ y 7' ^ >- ^ fb ^ ^ , # - 3 . 4x 

f-]syV**i/**7x.V (PEDOT) feMMU;'J3-/f/^t7iy (PMeT 

) fc^ofetfD ^*7i^Ri#90tlttRtfffl^6h*. Sfc, #'J*-#*-h5 20 

[ 0 0 7 5 ] 

W«x b ? h n ;l> 5 * 'V * >X|?Otf WSSJH t L T tt , 1, 3-liX (4- 
tert-7f/l/7i;*-i, 3, 4-***'/7l/ y*) 7i-l-y (OXD-7) 
SS«D**-9-^7 % /-/HB»#, 7 > h 5 / 5? * * y 8f W f* , ^7i-lK/ylS*, 
f p - ;!/ ffi # W 5 ft S * 'J v - « S <S ffi ^ 6 n S . £ ft , cti60*?HjStfSl4« 

[ 0 0 7 6 ] 30 

* ft , ^III/* hD/P5*7t>X*f OM3 3 fclTB, tt!H!B»©igV&fl|fc 
L < ti •& & ffl ^ £> ft , A 1 , In, Mg, T iiO^i^, Mg-Agnl, M g - I 
n -g 1 ^^ CO M g -a-^-f 1 , A 1 - L i Al-Sr§4> A 1 — B a pti© A 1 n" # 

[ 0 0 7 7 ] 

*°yv-«$4) Tffi)S-tfta\ c ft5*«ssie±Kfl!i©#8*»Ji-f sii^, ^©sai 

T , XM7^Jy7'ffi^iSI)D»lfaf^Jl^ft«^T'$9T^ tllli^i^f, 40 

tim-enmtnn, & ft ? « ft ? # ^ t ft $ ^ (c jt l t , wtaQtgits^^-^^ 

* S » ? tt Tf J* -T ft tf , T « S t ¥ A 5 ^ ^ - 5> A s ^ ? ^ S SI 75 S ^ il W t § . 
[ 0 0 7 8 ] 

IK, '> ft <D iff m t* SI Bl ^ nJ t ft 0 , *ffi^fe^-ft)IJPT*§IElT't£C£frP>* 
II4iHiU^ h P7V5 ^-ytryX^^cDff^^nTtlt ft So £ ft , I^lOiSt^t 

5 g m 14 ^ ^ < ft § £ £ t k > mm<Dnmici3if%xm j p¥y*-fr<DfttiL*mfflt%£ 

t -e * § ft 46 , gStt©g^flx^7ha;i/;^'y*yx|?5®St§ci:tfTt 

So 

[ 0 0 7 9 ] 50 



(15) 



JP 2004-134395 A 2004. 4. 30 



wc, ctib^mmmm^m^fum- (*'J?-«S) ttatsi:, cnKSfHsn 
§*#f§^n©siiBf - y*aat5 c t #t»* sot, nmn±m 

t51, HP «#%4'Jico®MBf (LT»tS;§tl«lO-hE, ttl?)7nirX?ffl 
[ 0 0 8 0 ] 

c ft 5 © WSffflJI (5£ttS, UcV^tt* ^g^JSCT^Jic£ft?>IE?L$ijl/l, « 

» fM -T § C £ 7? * , $£tt©S^SIxl^^ hn;l-U7tyXi?%«lff 5. 
[ 0 0 8 1 ] 

<D m $ , liKfi^lOSIit^^-^^^^Sii^^, £ 11 £ 5£ V» ®J © » ft H * B 
[ 0 0 8 2 ] 

ft, fti^tfi-To (^>y^A-xxntft) , v 2 o , (^i- *J v A»ft») 

* ft * , * 5 V B , 4F-TCNQ ( 4 7 7 ft-f h 7 5^7 / + / ^ ^ ? fOS«ft 
V>T t J; V> 0 ^tcfSttStfifttf^f «I8"l?J&j££ft3it#, HfSfS^JifciiSSft^fc 
M^I^Sl t^&f L < , c©i§£, «m$0*r*-$>%«ft'"r*i:i:feK:, 18ft* 
4: * flf % -'(• jf £ |vi! « <y 7 n -b x -e $ M -e g £ ft & > Mflift^o-fe^Jc^DWRJi^aJi* 

[ 0 0 8 3 ] 
[ 0 0 8 4 ] 

ft fc , r w i d e g a p ¥ * ft j titfnswssffl^sct^ijsu^. 0 *m 01 

ilttt, M o 0 x , S iO„ MgO„ C a 0 x , Z.nO,, T i O x , VO h B i 0 x , 
F eOi, G a O x , G d .0 x , T a O x , NbO,, S c 0 x , W 0 x , Z r O x , A IN, C 
d S , C d S e , C d T e , G a N , G a P , Z n S e T~ $> D , IftWKB,' M o 0 3 , 
S 10, MgO, CaO, ZnO, T I 0,«ffl^5 C itflffS I < , ftS^tt, Ctl 6 
CO w i d e g a p ¥ $ ft © % » <D # ft # g L fc *t 14 , ffl * «\ S i 0 2 / M g 0 , M o 
0 3 /Al 2 0 3 , ZnO/S iO 2 ftif0#8T»t>TfefiV>o 
[ 0 0 8 5 ] 

tilST, * SI W K 33 ^ T , CtlB r w i d e g a p * # ft J £ £ ff ft § ft i± , '> ft 

< t s # % * & § « #g * ft § t © t » »J « ft 5 * s . ^ b ® & # m ft t & ^ © m ^ *i 
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Bf^'o cfc^T, ±xE, nUMi, i(TTfa^5tfiiS413 8 T w i d e g a p*3§{* 

[ 0 0 8 6 ] 

3 8 W ft © i§ £ , t#S4! 3 8 0ft$«»tfS208Ki3 5C-ft^ft*f>J't 

3 8 ©H? $lfn7J 1 ©fSftJl 3 4©m^liftlX]J;Dfcfg<^£$ns 
« # IS 4 /■ 3 8 © ^ ;t >Mfc *° r > ^> ^ ;1/ ^ II 2 © ^ ft Jl 3 5 © ^ ;t y ft *° 7- > ;b £ 9 
feflKfigSftTVS ©^ II $ L ^ c 
[ 0 0 8 7 ] 

ffi&£JI3 8fr5£l©S£ttJi3 4^©* : F&Aa&*#iB$!>s S It , «#fg£J13 8© 

3 8 © ^ # T > :> ^ ;b *S fjs 2 © ft fi 3 5 © ^ * ^ ft * 7" > ^ ^ £ D t> iS ^ t , 

3 8»6S203i)l|3 5-\OIE?LffiA?il^^iSS5ili:^?,, H 1 ©fgft* 
3 4*5<fctffg2©f8ftH3 5 £ 5 5g ft ft « <fc D A t < ft D , SStLtglxU^ 

[ 0 0 8 8 ] 

ft * , ft # IS £ fi 3 8 LfelpKli, *#fg^)!3 8CD-r^yfb^r>^ 

■v;l/J:!jfc£2©£ftJB3 5©^#Wb#f-:x'> + ;V;&<iB<fc5Cfctf-iRW''e*3D d 
©*§-&fc tt, ^#©«{£S£-? f 5 fctf/hS < IT, ft *fcf*ffif£* 0 . BeVKTE 
f n Jf , tffl A. '1 # 5§ 4 A © * V it # t y *s * ;!/ A' 1 S 2 © 5£ ft B © ■< * > ft # r > 5> * ^ 
cfcDfg<Tfe> «fflSS£JB 3 8fr6»2©»3tJi3 5'\©IE?LaAa&*&teTS'SSc:fc' 

[ 0 0 8 9 ] 

ft & s f * y it * r > ~> + t « * tt © m ? * § ^ a # ? 5 o- t -o m * * n as k ^ £ 

W. * ft fflS K % ± fc fx D ffl f © K & S £ T 5 x * ^ ¥ - s * ? ^ * t tt * ft © IS ? & § 

w tf k *5 w- § a /j> t m m t? s d , ft « n a # « ^ a ft « w » © x * /i/ # - fa © & » « # 

[ 0 0 9 0 ] 

fit, c©J:5&*Haxu* h n /b = * <y y x Si ? £ if ft ^ © ft «Uc ffl £ c i: t 
[ 0 0 9 1 ] 

«5tc, c©J:5ftil3t*B*B«»«SeBlfcfflV5ci:KJ;»), ay^*hftH«J& 
[ 0 0 9 2 ] 

ft , «ffi#S£Jf3 8fci, H6t^tJ:?t, 8fi©5SttB3 4ffl!lfc:ffiHTS^i©S8 

413 8 a*J<ktfSg2©£&JtJS3 5iJCffi«f§^2©^4li3 8 b © 2 H « ffi , 
[ 0 0 9 3 ] 

C © if ^ V T , m 1 ©51413 8 a^^2©^4«3 8 b £ 0 €> ffi t/^ « ? $1 ft! yj K: 

|2©i4i3 8 b£Sg 1 OS4I3 8 a J; •) fe ffi * > {b * f > '> + ^ K IS 

[ 0 0 9 4 ] 
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WAPjftfc * !)Mt§MUl\ cnii, fefc*.tf3Sl.©58£Ji38a*a!l<0»#Ji3 

*, j e-©&j£i£stia5S£»{±, x^7^ij>y, ^^xtcvd, * y tr - & , 

[ 0 0 9 5 ] 

© » )t e 3 4feJ;tfSfi2©f8tt«3 5©itiiW*W±K:, ft £ * If ft # £ Jl 3 8 © it If 
[ 0 0 9 6 ] 

$ft»'iai^)S«nS*ffi (ffli32ifettlSl33) fc«#8£Ji38fc©IBHCffi 
KTS^JttjBfcitfjETLttSIS (»«3 2& J|fflK:j&j$L;fci§£fc:ii®l08ft»3 4 43 
<fc Xf St 1 © IE ?L Ml 3M JB 3 6 , It 8 3 4 % ft m K fl? J& b fc if K fcfc M5 2 © 3£ ft M 3 5 43 «fc tf 
It 2 ©lEILftM/i 3 7 ) ©ftfl^^4I3 8fcitSI(i, "P S D & ft * * £ tf * © ft 

tis%4I3 s ic « -r § » a , «w5s^«38o»«i^k:*»«^^-^*sw-ic<v^ 
s»?T'i«t5c*u^, a*, «)t*©#o#«»a, lifts fc*?iia»o 2 11 
as, iE?LMiiM/f tsfts 3 ««ig©ti^, ztubcomcD^xm^^SLm 3 

[ 0 0 9 7 ] 

( £ Sfi © # fig 2 ) 

hftiliv* hD^s^yfeyxju^cKapssSi-ufiiH-eftSo a*, * £ ffi © fig 
tcfci^T, *7-H«»ia«llo«ll*«i4*Jt©»«.ie*v''TfflV'«fcHi~H4i:ra 
4t (C a ^ T ^ 5 c 
[ 0 0 9 8 ] 

32, 11 OIfLiiil3 6, 1 ©?§ftJi 3 4 , Pfffi 3 3 , WfflSB£Ji 3 8 , If! 2 © IE 

?l (« as e 3 7 , si 2 © 3§ ft » 3 5 , «M%*«3 8, m 3 iDiEiimmm 3 6 , s? 3 © ft 

S3 4, * ffi 58 £ E 3 8 , H 4 © IE ?UI £ If 3 7 , |40Sf£i35, & £ If H « 3 3 *s 

13 8%^LTEISnfeiIi:*oTfe^ SI tS3CS)tl, 43 £ tt\ MI 2 i; g? 4 
0»Jfc«tfra-<£>«figfr5fcT3T^3tf, IS ft /■ © S 43 J; #f « K o ^ T W: c n K PI £ £ 

[ 0 0 9 9 ] 

T x $fcli3 3 5?^t^ltLT«igtEX(«SitS§EP)jPt5t, ilOfS^l 

3 4 KB, s« 3 i §j©pi« 32*>esi (DjEummm 3 e zfr LriE?L^ffiA?n§ t 

©fgftjl 3 5 {C(i, igl-©Sft«fcfg2©%ftMt«£nftlt^%£Jl38fr3fg2©jE 

nffift&m 3 8 *6i?tfaA^n, S3©js«i3 41:1*, si2©s§ftjii;ig3©»ft 

»KSlEf:ftfc«ffi38£«3 8*>6*3©iE?LliaSB3 6*fl>LTiE?L#aA*nS4:fcfc 
(C^3 0i^ltf 4©fi^l(CSSnf;l^?i4l3 8fr5|?tfaAJtl, 4 © f§ 

ft« 3 7ttt, m 3 (D%%m tm 4 (D%KmKm*tircn$i?%$.m 3 8 ^ b it? 4 ©ie?l«9 

Si»38*M,TiE7L^iiA*n5i:i:t,K:ISt«33^F,«?^ffiA*ns. Ml, 2 
> 3 , $4fft?no«Si 3 4 (3 5) TMi, l 5 K LtftA^tl/cEILttf 

ft ii ft # & c § o 
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[0100] 

LltWvX, C©<fc9ft*j£K,J;oTk, fSl. 12, » 3 , I4CS*134 (35 
[0101] 

ft fe, *H3fiOJgft|-etiE?L*&SJi36 (37) £f§ftB 3 4 (35) t02llilt 

ftJl©^©jiijl#f3fi, sSWi, ISttSi:«?tt5£*«> 2 Jf«3g, St, H' 9 1? * T <fc S ft 
, IE7L$l^llt^) I fiSt*?IISBtD3ll*jg<DV^-rno«ig1 ; tj;^„ 08, 0 9 & * 

© # « x ^ h p ;l/ 5 * y -fe > ^ JR^ O K W * f WBS H T 3& * . B9Cfe^T, 4 0 11 

m=? m mm^rnto $fc, ?s ft » 2jiM©if^«, i9ic*i-si~s 

4©iE?Ltt3S«36 (3 7) tf#fcL&V>||rif!?fc*. 
[ 0 l 0 2 ] 

^p«-i'*sw-K<v , »is^?T*flija i r*©«'«fcv^„ ft&, a?tJio*o***ia, ss 

3tS ftaifl© 2 H#fifi, I?LMS t ftftg ftll© 3 JiM©*!^, eft 

^flftfeOi*fi»ft'Mt50*Uli. £ ft , 383fc*:fe«fctfiE?L*iaS*0"r'*T* 
il^?fl)Sltfe i < , c©if-&, «^K4*t*»?#*fl!l*»6!8:**jai?*oTfe 

ft«^§^«*^^4ll!iiiSfigMffiK± , ?^JS?n§iii:^»fL<, § a & m ss k * 
[0103] 

W ± © M E *5 ^ T , *tttt*iT*&3W«xb* h P /I/ 5 * . y -b > X * ? It « ft IK iJ fc 
[0104] 

KOHitiiKftoT^siii', i«3 i tg^ffl ( c c -c a it a 3 3 ) w^b, * * ^ » 

[0105] 

L /c , ft t * fcf 7 v 'V * ft £ ¥ fe © H * ffi? $ S B K m ffl -r § u t fe T? t § o £ ft , * 

[0106] 

( * * O » » 3 ) 

H 1 0tt*«WO^flfi«JK«l3K43lt5*7-li«^fi)tSH©l|3teiJOJtji4:LTffl^ 
5ftf;tHV^ h a ^5 * «y -t: > X IS ? © ^ f Br ® H T* * S » ft & , $HIi©» 

»IC6^T, *5-iB«»ja«ll©«ll«lJaa:**0}g»l E*^Tffl^ftBl~S4i: 

m m k ft o r ^ § „ 

[0107] 

B^TSl^^IfcLTOSixl/^ ha;V5*7-byXl?B, S « 3 1 ± , PI « 
32, g! 1 ©IE?L It 113 6, Sl0i«l34, It ff 3 3 , tfeSH 3 9 , 11 3 2 , gf 
2«IE?LfiM*3 7, S20HS13 5 «5 <S tf B8 « 3 3 ^ « i# ft /■ 2 tl ft * ifi 5 ft 5 <, 
T ft 5 , HS3 2*5±tJ ; 'eS3 3^fgftJ13 4 (3 5 ) *3 cfc IE TL f«1 3el /B 3 6 (3 7) 

[0108] 

ft 43, £T©»*fcMEli fctfJfiJttMSttS A,TV3&filift < , ft A ii 0 8 $ 
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[0109] 

m 1 ©5§t£B 3 4 Ktt, S« 3 1 «©Hffi 3 Zfr6Sl ©lEfLMB 3 6 %^UTIEIL^ 

iiAstisttiifcfgiis 9 ii © m s 3 sicstftfaxsn, szc^«i3 5 k a 

, 11IC1I3 3^6f?^aA?tl5^^ttl6li3 9 ffij © [1 « 3 2 6 SB 2 © IE 
?L ft « 3 7^^UTiE7L^ffiA$n§c ^ 1 « fg t*6 « 3 4 SiO'g 2 0?i)tl 3 5 1? fi 

, CO «fc 3 LtaA?n/iiEaJ:t?i:^B|g^b> UKtf ^Tts?nsief ^ 

[01 10] 

Lfc^oT, CfDi5S|^tiotfe, Sio«)ifil34feJ;tfSZ058)KI35i: 
^5«»©8ft«"ei8ft)b<fTfrft3<:i:fr£, lli^ hn;PU7t^XlfCl^ 

[01 1 1 ] 

ft 33, tfeSA 3 9 JiJ&fiiiSftT^ft < Tfe £fc, $ H * £7>BJ ffi T* £> IE ?L ft SB 3 

6 (3 7) t^l 3 4 ( 3 5 ) t © 2 B ft Jt T* W tit S it B ^ * ft ^ ft « # $ ft T ^ § & 
, ii © £ 5 ft«5t©ffi£, ft « © * © ¥B ffi ii , »Jt * i: B © 2 B *5S , IE ?l 

fist If ifgftB t tt^HSB.© 3 B«iH©^ <fft©«3£T- fc <fc^ 0 
[0112] 

0*f5if HS32i:Ptffi33i:^SStc2B-fo«jjg$ftTV^^ 
, '>ft<£fc-o-f-3 tf£ 5 ic IB S $ ft T v ft (2 * ^ . 
[01 13] 

f- 1 T , * * ft © J£ ffi fc & ^ T , «ttej&j£3ftSMfc*fc?gj8Stt5*tt4:©miK: 
&Bf -SRJfcJB* ^tfiETLIiaSWtt, - ^ £ § £ < ^ iS # ? T* T S © tf 5 ± ^ „ 
ftfe, fgft)l©&©¥B#|}t, ItftB^it^tt&B© 2B*ii, IE?l«iSBi:?gftB2;1I 
?l»SSJi©3]i«|3fi©«^, CftS©raftk©B£iS#?T' fllfiScTS© tfj;^ a 
[0114] 

K ± © M m t is P T , »JtJtWe*Sit«xl/^hD/l/5^ybyx*?tt!ti!ftW«lfc 
[0115] 

S fc , if & X U tr h P ;V 5 * v -fe > X * ^ T? n ft L Tc % T* & 5 » ft ft « K « 3 1 fflfl 5 
at>fflt±5Kft5T^Sff, « « 3 ltgWS (C l Tliii 3 3) « & , 5 

[01 16] 

7-H«J&j£gHK5SELfcl§£, iHfttt-fin-, v « > * , 7 > * <fc Xf 7 => v 5 

© 4 e k m s $ ft § © t* & ft ^ 0 

[ S It ± © *U J?J njfgtt] 
[0117] 

*^Hj§©WSxP^ba;V5^>y*>X^?i3iU'^ft^ffl^/£S7 I 6St»^P>U't[Ij# 
j£ 8 K « , ^«xL-^ha;l/5^'yb>'X^?©%7 l fi7t«^A^<-r§ii 2: g ft » 

[Hffi©m*ft§S0jn 

[01 18] 

[13] H 1 ©A5-H*»lS«llKteJt5JB)1fi(e*»L<w , rttWH 
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[05] B2 0l^^O^ItLtfflV^tlfctiJP^ h0*5*'y*>XlfOS» 
[0 6] 0 2 ©RftgPO^rJS t LT ffl ^£ ftfc ^Wl"? & 511x1/ * h p ;V 3 * y-fc ^ 

x«^©sgp^^-rifffi0 

[0 8]*^Bj5«||ffi(D^l2^fe^SA^-H«^fiScSH^») I ea5©^i!Si:LTffl^p, 
tifcffl©P©WSxp^hn^5*ytr>X*?©Sg|5^ST»TS0 

[09] *%B%<D^M<D&M2ic&rt%%7-mmB&mm(DmKi$<DytmtLTm^z 

[01 0 ] * 16 BB O £ * O ® Ji 3 fc S * 5 - H « B f& S fi <0 fig ft O ft ?g L T ffl v> 

[01 i] m&co^M^is ^ h n & ^ ^ v ^> 7,m?<Dm^*^tmmm 
[ ft <d m m ] 

[0119] 

, 9 Bftgf: (SftSB) 



6 


, 7 


,8,9 MJtffl 
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d , 


7 d , 8 d , 9 d 
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[IS 
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mm 
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m i cD^ftn 
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£ 2 CD £ ft n 
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m 2 CD I ?L iff at ft 
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8 
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8 a 


g i 
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8 b 


M 2 
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9 
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im 9 ] [Hii] 
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02)mm mm «u& 

»B»m^E«if^4Tg 1S6 2^ ;^yz7^5a^-^ 3 y»W 
(72)5M# W ®K 

W«tIWr|5^g^S4TS 1S6 2# /^y-'^35a-t->a>XTOtt 
(72)5SiH# R— 

SRH-lffiTOW^EH^a 4 T@ 1 $ 6 2 *t /VV-'^nS a^-S' a yXW&^H 
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